Simulated microgravity affects semicarbazide-sensitive amine oxidase expression in recombinant Escherichia coli by HPLC-ESI-QQQ analysis.
Simulated microgravity has been reported to affect the gene, protein expression, and its function in the cells. Semicarbazide-sensitive amine oxidase (SSAO; E.C.1.4.3.6.) is widely distributed in vascular cells, smooth muscle cells, and adipocytes. It is noteworthy whether the expression of SSAO is affected under simulated microgravity or not. In this study, an SSAO-transformed Escherichia coli BL21 was constructed firstly. Then, a sensitive, selective, and accurate method based on high-performance liquid chromatography electrospray ionization triple quadrupole (HPLC-ESI-QQQ) was developed to determine the amount of SSAO in the E. coli BL21. The limit of detection and limit of quantification were 5.0 and 10 fmol, respectively. Finally, SSAO expression in the recombinant E. coli BL21 was evaluated with various gravity and temperature conditions by HPLC-ESI-QQQ analysis. It is interesting that the tendency in the alteration of SSAO under simulated microgravity showed temperature difference. At 18 °C, the amount of SSAO in the inclusion bodies and soluble fractions under the simulated microgravity increased by 83% and 116%, respectively, compared with normal gravity. However, the decrease by 38% and 49% in the inclusion bodies and soluble fractions under the simulated microgravity was observed at 37 °C. Results obtained here indicate that the SSAO expression under simulated microgravity is dramatically sensitive to the temperature. On the other hand, a novel bioreactor from this study may also be useful for the recombinant protein expression in the field of gene engineering.